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Plants for the manufacture of Nitrocellulose (N.C.) and Paste (the
mixed N.C. and explosive oils such as Diethylene Glycol Dinitrate etc.)
were investigated at Krummel near Hamburg on July 15, 1945 and at Bomlitz ,. .
near Bremen on July 17, 1945. The N.G. was made from Vloodpulp in con-
ventional nitrating equipment but the stabilization process and equipment -
were quite different from those used in the U.S. The N.C. properties
also were differeint. /

*' The Paste was prepared for use either in Cannon or Rocket Powders.
It was mixed in a water slurry, with some novel equipment at one plant.
The information obtained will be of value in deveopment work on solvent- ...
less Rocket Powder in the U. S.
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NITiEOIJLUIDSE AND PASTE MANUFACTURE AtT
-~ ~ KWM& AND BOMLITZ WORKS'

ti

1. Introduction.

Germ-an Cannon Poiwder and Rocket Powder was nearly all made from, the basic

intrmeiatsnitrocellulose (Ncb) adDiethylene glycal ditaitrate (DEGN).
These were mixed in a water slurry and~ filtered to about 35% water content
to obtain the raw material termed Paste which was then transferred to the

Powdr o Rocet anufctuingareas for addition of the other ingredients, *

such as stabilizers, n for the futher processing.

(a) Krme

0, Krummel Works of the Dnamit. A9Gj #as located about 3 miles
4 from Dunoberg Works, of the same firm, Duiieberg was the largest Cannon and

*Rocket Powder factory in Germany, with a total capacity of 3,000 metric
tons (6.,600,000 lbs.) of Powder per month, Krumml supplied the Paste for
alriost all of this production.

(b Bomlitz
In 1

At. ,Bomlitz, the Fibia, GmbH subsidiary of Wolff & Go.) had built
a large factor with iaci±Lities for both Paste and Powder for Cannon and
Rockets. The total Paste capacity was equivalent to 2300 metric tons bf
P'owder (5,060,000 lbs.) per -month. This report covers mariufacture of NC
and Paste and reference should be made to the following separate Technical A

Rbportsi 
N.

'l, Nitroglycerin and DEGN - No. 257 -45

2. Cannon Powder - No* 259 -; 45
Rocket Powder -No, 260 -45 A

Genralihfr,.ion otidconcerning plant employment, auxiliary
operations, Ai., for Kruawl, and Bomlitz, has been included in this re-
port iithe .4 pendices.

-3-
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Nitrocellulose Plant

The information in this section was obtained 'by tranulation of a re- .
port written by the, Krummel Staff. (Translation by Lts C. W. Reus, USNR).

The itrocellose plant at Krumrel consisted of 2 units,:, the ants,
/ eide and Abhang. The manufacturing process was the same in both* i. e

difference was in capacity and, to a lesser-degree, in the mechanical in-
stallations, The output of Heide amounted to ca. 400 tons per month and
that of Abhang to ca, 900 tons per month.

(a) Raw Materials, :. .4

-The raw materials for the production of nitrocellulose were:
bleached cellulose delivered in the form of crepe paper; the products of ,
factories at Temming, Foldmnble and Aschaffenburg were used, - also the .,

acids:

HS-acid (88% HNO, 10%,H 2 804)
CONO. HM( 3 (99%8
Oleumt (20% S03, or 25% 303)  4

The acids were delivered in tank cars and pumped from the pumping' station
(buildings ,257 and 705) into acid storage tanks of 60 cbm anid 30 cbm.
respectively, in buildings 251, 22 and 723.' The tanks were of iron
qxcept those for pure nitric acid which were aluminum.

Storage room Heide ,)
HN03 or HS-Acid, resp* . 900 to
Oleum 600W

Storare room Abhn ,.Nitric acid, or HS-acid, resp. 800 to 6

Oleum 600 % I.,

Celluloae Atoa hj

Cellulose was stored in buildings 245 and 703,. each with storage '
capacity of 470 tons* Building 245 had only a rail-connection while build-ing 703 had facilities for unloadirig from ships on the 2lbe river,

-4-% 4 , -
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2, Krumel (Cont'd)

Preparation of ,cellulose "

Cellulose to be nitratedo was torn to shreds by rotating rollers and
then blown by exhausters through air conveyors (which could be heated) to
the nitration house into large cellulose storage chambers. The heated
conveyors dried the cellulose for nitration. The moisture content was in
this way reduced from 6-7% to ca. l-2%. In the plant Heide drying corn-
partments were installed at the end of the conveyor on account of the
short distance. The cellulose was conducted on belts through these drying
compartments. Recently the drying was discontinued.

Ma.ufacture of nitrating acid V

The nitrating acid was manufactured by regeneration of waste acid, i.e,
the waste acid after analysis was buited with concentrated nitric acid
and oleum to the required mixed acid concentration, This vs done in iron
mixing tanks with built-in stirring apparatus 0

In building 249 there were 6 such tanks of 60 cbm each, while in
Abhang (buildings 724 and 725) there were 6 'anks of 30 cbm each,

The strong acids required for regeneration were measured in measuring
vessels (vertical cylindrical containers)l The required amount was ob-
tained by means of floats in sight glasses'

'The composition of the nitiaion acid for a nitro-cellulose-nitrogen
of .1125 - 11.56% consisted of 16-18%, wateyp, 20% *HN3 and 64-62% H2 )4 ,
and for a nitrogen content of 13.2-133% 9-10% water, 22.5% HNO3 and
68.5-6765 sulfuric acid.

The regenerated waste acid (nitration acid) was, before its use,

tested again by chemical analysis. .. ,
Acid Fume Recovory

All acid storage tanks and masuring vessels, were inter-connected
by pipe lines for the purpose of drawing off acid vapours.

- .~ _5-"
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!ly means of fans these vapours together with the vapours emanating from
the nitration house were blown into absorption towers, to which water was <.-
added to produce 50% nitric acid. The absorption towers in Abhang were
made of V2A metal and were erected very close to the nitration houses,
while in Heide the ,old ceramic'towers were still in operation. In the
latter the fans were after the towers so that the vapours were not blown
into the towers but drawn through them. Dy means of centrifugal pumps -
the water was recirculated oter the towers until the desired concentra-
tion of 50% had been obtained, Then this weak acid was pumped into
storage tanks through V2A pipes or Mipolam pipes and either used up with t
the nitration acid or any excess Was sent to the acid area for denitra-
tion. ,'*

Storage Capacity for absorption tower acid

Heide/ 40 tons (building 251) p :Ajbhang ?40 tons (building 731., 732) '

'(b) Process and Equipment \': " ,,

(1) Nitration and To~erature Control

The stredded cellulose was weighed, loaded in cars and .
placed in nitration pots while at the same time the nitration acid w as'
run into these pots. 25 kg. oellulose with ca, 6% moisture content were
nitrated per-chargei In the plant Heide the nitration charges were,
somewhat smller on account of the smaller sized pots. The charge size
was only 13 Kt. in the case of PE-wool and 11 Kg, in the case of S-wool. [ WIZ -
The nitration pots were provided with mechanical agitation. (See Photo
No, 1 of Appendix).: ,.<-

r iThe acid r cessary for nitration was first brought to

the required temperature in vertical cylindrical tanks. These tempering
vessels contained cooling or heating coils, respectively and a good
stirring apparatus. .Volume of the containers was 6 cbm. The tempera-. -
ture was adjusted to 30 deg. C. For nitration a cellulose acid relation
of 1 to 45 was maintained, The nitration time was 30 minutes.

Plant Heid e 24 nitration pots, each 0.5 cbm.
Plant Abham 32 nitration pots, each 0.7 cbm.

-6-- ' ,,-',
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Yield: AE-Wool 1 ;44 %',

I - f. .@S-Mo 4. 44

At the end of the nitration time the pots were drained into centrifuges -.
and the, waste acid was separated. This required 6 minutes at ca. 900
revolutions per minute. In the oldbr plant Heide, 12 iron "standing" .
centrifuges With bottom drives were in use. Contents were removed at
the top by means of large tongs. In the plant Abhang the modern V2A sus-
pensed drive centrifuges with bottom discharge were used. (See Photo No. 2
Appendix), The arrangement here Was such that there was one centrifuge ,
each for 4 pots while in Heide there was one centrifuge each fcr 2 pots.
The N.C. slurry was run from the centrifuge in a V2A line with no trap in
it. S 4- A

The waste acid separated was returned to the acid storage for re-
generation having first passed through rotating filter drums in order to .,
remove any N.C, which Was carried off with the waste acid, This NOwas
dropped from the slightly conical drums into water containers and ws then
added to the'normally nitrated NfC, from the centrifuges, ,...

St ora, e capacity for waste acid: :

Heide: 9 tanks each 60 cbm.
Abhang: 12'tanks each 60 cbm.
I ,.,' "'

IL11 apparatus of the nitration house and all waste acid containers were
provided With fume lines which were also connected by way of suction fans 0€. with the .acid absodrption system,.,.- .. .'"i

(2) 're-Stabilization:

The nitro cellulosb from the centrifuges was dropped into a
stream of flowitg water and then run to the next house into the ad-called 0
pre-washer; this was a container .with an acid resisting lining and with , --.
mechanical agitation& -Here the material was diluted, the larger lumps
broken up, and" final1ly pumped into stabilizers. These were tanks which in
Heide consisted of wood and in Abhang of V2A metal. They had a double.
bottom of which -the inner one had sieve-like 'holes. t the finish of the,
cooking the water could be discharged through a discharge pipe, from the 1 0
space between the two bottoms, Each cooker had 4 built-in shafts which,,

ft-7-
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opened int6 the spa6e between the two bottoms and into which the heating steam
entered. The purpose of these shafts vys to bring about circulation of the VIM .
water in this way. The steam pulled the water up, threw it over the top of
the charge and then sucked it in again below the sieve-bottom, The boidm
was conducted with steam of 3 atu at atmospheric pressure &nd lasted 3 hours
in th case of PE-Wool and 6-8 hours in the case of S-wool,

Doiling-tub room

Heide; 16 pre-cookors, each 10 cbm (bldgs. 230)
Abhang 24 " 14 cbm (ldkgs. 708, 709)

!$e boiling tubs were emptied in Heide by hand by mans of forks. In this ) ['" "

process it waq necessary that the N.oC, after being boiled be washed at least, .*.'

two times with cold water. In Abhang the tuba were emptied through a bottom
valve by means of 6. hose and the NO was thus washed into the pressure-cooking
building,

(3) Pressure. Cooking"

The pressure cooking served a twb-fold purpose. First, i:
acted as a stabilization and then it served to bring about the correct vis-
cosity. It was conducted An V2A autoclaves, partly With direct and partly
with indirect steam, (heating steam 12 atu). In the interior 'of each
cooker there was a stirring apparatus. The volume was 5 cbm. with a charge
of ca. 450 kg. nitro cellulose,. Up to a temperature of 100 degrees only
indirect steam was used,, over 100 degrees direct steam was introduced. The
N.C. was heated to a temperature of 142 - 145 degrees C and theh this tempera-
ture, was maintained for 6 minutes, Ther'eupon the steam ms cut off and the .-
cdntents of the cooker were pumped through the bottom valve. 'Which maximum
temperature .should be used for a certain cooki process depended on the
desired viscosty which could only be determined empirically. It depended on '.
the mechanical peculiarity of the pressure cooking installdtion and was quite ," " .
different in the yarious installations. Plant Heide had 3, plant Abhang 6,-
pressure cookers (bldgs. 236, 710, 711).

The viscosity, by the Hoppler method (Falling ball,
200C) was determined in a 3% aceton solution. It was specifiea for each order. .'

4

-8-
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(4)The Hollanders and Roatn Drum.Filters

/ From the pressure cooker the material was pumped .
first into a vesdel with a sieve-plate bottom where the pressure
cooker water was removed. After washing with cold water in the 'sae *

vessels the N.C. was transferred to the Hollanders. In Heide small
cars were used for the transport, while in Abhang the de-watering
vessels were placed so that the N.C. could be dropped directly into
the Hollanders, Plant Heide had 6 Hollanders of an older construction
(Voith-Hollander with 7.4 cbm content) anfd one modern Banning- eybold
Hollander of 14.5 cbmo Plant .Abhung had 7 Banning-Hollanders, each
14.5 cbm.

00 Kg. ,nitro cellulose Voith-Hollander) z

2400 Kg. (Bannirng-Roander)

At the start of charging 3-4 Kg. soda was added
to the Hollander stock in order to neutralize the acid which would be

-- freed from the nitrocellulose in the cutting process and thus protect
the knives against conrosion, The Plj-valve of the Hollander liquor ,
should be between 7 and9 If need bep he soda addition was increased.
The cutting time was ca# Z hoo Thgerepon 'the N.C. was drained off 4
into a tank from which it was pumped to the rotating drum filters.,
This apparatus separated the perfectly but fibres from the impeirfectly
cut ones. The separation took place in a vertically totating sieve
drum into which the NC ,ias run, being diluted with enough water to permit
the fire particles to gi eaaily through the 0.4 mm holes of the sieve,
while the coarse particles were removed from the sieve by built-in
strippers. This coarse material was again conveyed into the Hollander
and cut. Inasmuch aa the separation takes place without difficulties
only-with a very -Teat dilution of the stock, it was necessary to de-
water the strongly diluted fine "stock- in rotating sieve drums (de-watering' drums) ite.,, to thicken, it. The. thickened N.C. now was ready

* for afto-stabilizing, while the dilution water was again conveyed back
to the cirdulation. '

Plant Heide: 2 Rotary drum filters..,
Plant Abhang: 4 Rotary drum filters.

-9-

6 '. 4",

7 T ,i\

_ _ _•_ _ .J" " .



4'.RE -TRCTED"

*2. Ariimei (qontydV,
(5 After stabilization : ".
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'The after stabilization was carried out in simple
cylindrical tanks with mchanica gitation. Direct steam at atmospheric __'

pressure was used for cooking. Th cookers were either of iron (Abhang) ---,
or else they were tanks built of concrete and acid resisting brick
(Heide). Volume of cookers in k'bhang 14 cbm, in Heide 10 cbm.

Cooking room Heide. 14 cookers (bldg. 2303
Cooking room Abhang. 14 cookers bldgt 714

Nitrocellulose of low nitrogen content at the after- . -
stabilization was heat6d only to cooking temperature, decanted and "
washed once with water, It was then, as a rule, stable according to the
test ,by Bergm.nn-Junk (2 ccm NO/gr. NO). Nitrocellulose of high nitrogen " "
cofitent on the other hand had to be cooked until stability was obtained.
For this purposo samples were iaken and tested at various time inter-"
vals (after 2,3,5.8 hours and then after every 3 hours), In addition
to the stability tests every after-cooking charge was tosted ,for the,

N exact nitrogen content. Depending on these tests the process was con-
tinued or stopped. %

(6) Dlending House ,

Corzosponding to the nitrogen conten of the in-
dividual .fter-cooker charges these were pumped together in large mix-
ingvessels (built of .masonry) of 100 cbm content and combined into
nitro cellulose mixtures of a certain nitrogen content. About 7-9
cooker charges were combined in one blend. The homogenizing of the
material was obtained in the mixers by means of strong agitation, i.e.,, .
either by moans of fast moving propelier type agitators (plant Abhang) "
or by means of the slowly, moving horizontal agitators (plant Heide.)

Mlending Room: .

Heide: 2 .mixers; each 72 cbm. -
Abhang: 4 mixers, each 105 cbm. (bldg. 716)

(7) De-Sanding

The blend in the mixer was then thinned by addition
of a good deal of water, and conducted through the sand catchers whore
sandy impurities were separated. The sand catchers were round vessels,'

_;Q7 C
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conical at the bottom, into which the material entered at the bottom
. and because of the rodiced velocity in the !Appar, wider area, heavier

particles than the N.C, fibres.Were removed* The sand collected at the
., .~ 'bottom of the vessel and could be removed through an opening there,

Every de-sandin-,..installation:consij.ted of 3 iiiaividual' sand .catchers
which were arranged in series, After de-sbnding and before the .

reached .the centrifuges for further dd-watering, the material was thickened
-; again in rotating de-watering drums, Just as, in the ,previous- stage!

The plant' Hoide had one de-sanding unit and the plant Abhang had 3.

(8) De-ateringm

th For final de-waterng of thei nitro cellulose in the
centrifuges there were so-called fed .tanks from which the individual
cen'r±fuges were fed. These vesselo$'were simpl vats with. agitators
in which the thickened pulp was maintaihed in constant movement, From
here the N.C, \hs run by gravity, into cntrifuges placed beneath where
it was de-watered to a moisture content of 35-40%.

hdbldrvwtThe plant Heide had 8 de-watering centrifuges which
had belt drive with transmission from belw ,,l100 revolutions per
minute. There was also a sheli oenri&8e for 6ontinuous operation.
It was emptied automatically by moas of a shell knife* The filling
and emptying took place periodigally, The centrifuge drum was hori-
zontal and had a direct motor drive.

In the- plant Abhang the de-watering centrifuges--

were, like the acid centrifuges, suspended typecentrifuges with bottom .
07 discharge. Thera were 8 of them and also a thrust centrifuge, suit- N

able fo ontinuous operation. The latter had a moving drum, .placed " '' "V ' "
on a horizontal axle. in which' the sliding bpttom was moved periodically "
to and from by moans of oil regulation and pushed forward the dried
material. ' , ,

shovelled by hand The nitrocellulose de-watered :in the centrifuges was <". . "-"
shovelled by hand into galvanized iron barrels and rammed down, The
barrels were then weighed, marked and taken to the shipping place.

144
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9.. Purification Plant for waste water

The waste water from the nitrocellulose operation had to be

freed from the ritrocellulose in it prior to' discharge into the Elbee.
For this purpose it was conducted into ditches with a cross-sectional
area large enough to permit the material carried in the water to settle.

In the plant Hoide all the purification ditches were built of v.
masonry lined with plates, while in ,the plant Abhang there were in ad-
d ition to such ditches, so-called "fume catchers" which were conical-
shaped vessel§ ivith the tip pointing down. In these, the water moved .
up, and, because of the enlargement of th Cross-sectional area,
caused such a large reduction of the flow that a very extensive pur- .- .
fication of the waste wter took place'.

The plant Heide had 3 purification ditches built of masonry
and Abh-ig had 4 such ditches and 4 fume catchers '.

The yieldof NoCe was stated as 160 to 165 lbs of 13.37/ N2
grade and 140 - 145 lbs. of 11.5% N2 grade from 100 lbs. of Cellulose.
The pulp used was a mixture of about 85%' Deechwood and 13% Pine. (End
of translation).

(a) The Manufacture of Paste - Krummel
T~anslation-of Report by Krummel Staff)

The raw materials for Paste were nitrocellulose, and explosive oil.
The manufacturing process depended 6n a good mixture of these tvo pro- 2

0 - ducts.

The .manufactu-e of axplosive oil has been extensively described
.N . elsewhere in tho report referred to above. The oil necessary for

e ach 'mixture was Weighed in the explosive oil storage in amounts re- V
.<red and stored in lead lined wooden boxes until-needed by the paste
n'.xing houses. It was then jetted through an injector as an oil-water-
emulsion and riixed in the initial mixture vessels with nitrocellulose
..n a slurry,

The nitrocellulose .(NC) delivered by the nitrocellulose factories
in tightly closed iron barrels had to be sieved before it was used in
the manufacture of pasta. In this may it was loosened and a 4ood sample

-12-"/
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could be taken to determine its moisture content. The moisture con-
tent of NC fluctated as a rule between 35-40%. The determination of

VW the moisture content was made in the laboratory by drying over night
at 45 degrees.

4. The No.,1ends, employed consisted of 2 components: gun cotton with
a nitrogen content of l .15 13.25% and one of low percentage with a
nitrogen content of ll 30 - '.45%. From these two types all necessary
mixtiires could be made. the main NC mixtures possessed the following
nitrogen content: 11.50%, 11.90%, 12 20%, 12,50%, 12.75%, 13%, Ac-
cording to the amount of nitrogen content either the high or low per- %
centage portion predominated.

The individual mixture had an, average dry weight of ca. 10-12
tons. Each mixture as separately stored in boxes and after its'

*moisture content had been determined, released for manufacture.

The size of an initial mixture in the paste-mixing houses amounted
throughout to 400 kg, dry weight. For a 30% paste there was thus the
following initial iituro:

280 kgf NC dry
120 M. Explosive oil'
400 kg. paste dry.

The NC, weighed in rubber linec' saks, .was transported from the
Nd storage to the mixing houses by means of-electrical trucks. It
was then transferr'ed into 3cbm mixing vessels into which water had been
placed. For about 10 minutes it was stirred and then explosiVe oil
was added, as already ihentioned, as an emulsion., The mixture was agai
stirred for 10 minutes. The initial mixture Was now ready. It was
drained off into cenirifuges where the paste was reduced to ca. 35%
moisture. ' The centrifuges had a bottom outlet and thus the contents
could be, taken off into sacks lined with rubber by merely holding the
sacks under the centrifuges. These rubber lined sack were inserted
into linen sacks, -and transported -to the paste storage by mans of
electrical trucksp and. then shipped-

The water from the slurry was collected in purification vats and
re-used for other initial mixtures. The initial mixture ratio was
roughly 1:4 with respect to the dry weight, of the paste initial mixture.
The qutput of a paste mixing house was stqted as 4$ tons per day'

% '
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Commnication between thodmlng houses and the explosive oil storage

from which the weighed explosive oil w 4s taken was by means of light
signais. That whic' has been described above was equally true in the
manufacture of paste using nitroglycerine, diglycol dinitrate, tri-
glycol dinitrate: and methribl dinitrate, The c ontr'ol test of the
finishe-d product 'was done ex ractin, of the explosive oil by
means of ether anct by re-weighi of thb dxy nitro-celulose.

The composition of the "paste ,s spe ified by the Duneberg plant
orders; A representative list Of the various types required is given
in the (following tabl. '

IZ--

, Nitrocellulose
73lock-Nr. Paste N2 :. ,Beech Pine Source'

11 - 999 40;0% Ngli, 12,75 - 100 Krummel.

1001 - 1999 28,0% Ngl. •.. 100'

2501 - 2999 37%gl. 1,8 - 100
301 - 3999 '30,0% Di.. 12i00 85 15 Krumel,
4001 - 4999 45;0%.Ngl. 13,00 85 15 Troisdorf
5001 - .5999 35,0% Digl, 12,5Q 85 15 Kru mmel
6001 - 6999 36,0% Digl. 13,00 85 15 Troisdorf
7003. - 7999
8001 26,7 4 -% Digi. 13i00 85 15 Troisdorf
9001 - 999 26, 7% Digl. 12i 20 85 15 Krummel

10171 - 10999 37,1% Digl. 12)65 85 15 Troisdorf
liOi -? 11999 I*
12001 - 12999 18, O; Mlethr. .11,75 85 15 Troisdorf -'-.

17,0% Trigli
1"001l 13999
401 - 14999 26;7% Digl. ii,45 85 15 Krunmel
15001 - 15999 50j0% Digl. 12,00. - 0
16001 - 16999 20,0% Digl. . ,00 - 100

17001 - 17999 -3516% Digl. .1225 85 15 Troisdorf .,

18001 - 18999 '45;0% Dig).. 13,.00 " - 100 Troisdorf
19001 - 19999 26j7% Digl.. 12, 20 - 100 Krwurnel :-
20001.- 20999 4$;0% DiAl 12,'O 100 Troisdorf
21001 -21999 26,7% Digl., .11,45 - -lQO Krummel

-14-
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2. KrUm el (CoAtd)

3Block-Nri Paste N2  Beech Pine Soure

.22001M 229.99 2%0 fig. 12,23: Troi -dorf
60% %1l.

23001 - 23999 '30; 0% Digi. 12;0W P: 1004001 - 4999 5;% N gl° '13, 00 ' 100l o 
-.

25001 - 25999 35,0% Digl. 12,'50 -00;! 6001 - 26999 36 .% D , ' 3,00 ' 
1 00 

..

mlitz-Dtail
fa) N .C. Duildi ..

The N'C0 operation at Bomlitz was carried on in two identical
lines, each consistitg, of the folo*ing ,budifigs;

it P4p Shredder and -Dr~ret',
2t Nitrator House.
3' Boiling; or Pre*.3 bilit~iloi 1oixae.
4 Hollander House for Commiuuting,.. / "5, iPssure Cooking and Final Stabilizationt IN,

A.I 6, Blendingo

......... () -. rocess and FAuipment
The raw mteria ^ cellvlqso, was qroped papr.. .e efrom

a mixWraio of beech, arid fir or pine w6od pulp. "

Nga.r.ly all, 'f: o.operation ,and equipment for N,C. at
* omlitz are identicalto those already described for Krummel and to
eliminate repetition only the poiits where differences were observed.
are reported here, .,. .

' There .were. 24 nitrator .dipping pots and six centrifuges I,
in each house. The ,charge -size was-23 .Kg. of cellulose which was

:2k, nitrated at 20 deg. .C fort 30 mlinutes, *The charge size was set by the
maxin6 capacity of centrifuges, This equipment had no bottom outlet

,, 

'

.:<,.
77'.
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.: :: 3,1 DdMl#z (Contfd) .I

~ ~~and #Jyas n ecessary to lift the acid NG. out with tongs and then ''':
,,,,, , drop it. down a chute for drowning it in a 4sream, of water. This -;".,.,.

'%,: slurry ran by, gravity to the Boling tub house&

Either high Nitroge (13.2 - 13JA N ) Schiesswolle o' low Nitrogenqy''-
(i,4"-'Ai;7% N ) ?.Es waa reade-& The Sciesswolle ,was boiled for 8 to ':.¢

l~l 'i 10 hours in.theN2A. lined tubs, thqn sent to th4 .Nollander house 'for i-! s

r. reduction t6 the proper particle siz6. The P.Ej was boiled 6or a
shorter timei, 'final N.C. wastosted by the Dergman-Junk ,te st.

" .' .,The Hollander had vertical beater wheels, one rotor and one,..-
"" .ils'tator.. 'v , .
! ' After the.Hollanider, te.O s o othPrssure cooker and .

f, urther stabilized under 37 Ibs, steam pressure !- the 13 .3% N2 tot li
to 2 hours and the 11,5% N2 N.C, for j to 1 houra.:

The mterial was thep blown to the final stabilizin or. Poaching '-'
i!!!!l tu~s. Depending on the quality, it was boiled for poriod- varying-: '"' .

from 4 to 12 hours at 90 - 100 degtees G,,.. .

: ~The two .grades of'-Nego were then Aixed in-the proper proportion'to
"obtain the desired .12s2% N2 in a blender with a,,capacity of 15i000 Kg, *

": ,e The seven blends of N, Prepared at wI~omlitz for use in mnu- .m'
facturirg) solventless powders were as follows (QUoted from U.S. - ,(
Ordnance interrogation) . ..

TYPE 00, ) SITION NITROGEN CONI vI S0OITY ._

DO 704. 13.15 - 13125% 3P - 4 seconds '
.0% flO iC. ,10.- 15 sonds

D 50% 13,2 -o3.3 10 - 15 seconds

.50% 11,0 - l. 5 10 - 15 seconda .'''12,2 - 123 10 - 15"'

ritDO-rg 50 13.2 - 13.3% 20 - 30 seconds

recuci 30% . lined tu -then 1e0 to t20 sHllne ons

, 12,2 - 12.3 15 - 25

hehd ria -16- h , e o d

ataor'
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Domalitz (Cont'd) "3

TYPE COMPOSITION NITRDOG NTENT VISCOSITY

R-50 30 -. 35% .13.2 - 13.3% 40 - 60 seconds
65 - 70% 11.0 - 1115 10 - 1 secods

W-1 90% ,13.2 -13,3 2 - 30 secons
10% 1 o - LO- 15134 15 1- 20

R-1 50Z 55 13.1 - 13,.3 about 30 seconds
45% 11,0 - 11'5 about 20 seconds

12,94 about 25 seconds y:A
*,,3

D-60 Same as W- but with viscosity of 40 - 60 seconds

There were two systems at Domlitz for transferring the NC. to the
Paste mixers. With the older one, the NC. was centrifuged to a water
content of 30 -35%. loaded into bags, and transferred to the Paste Ara.

. In the new equipment the blend was made with water puQped back
from the Paste filter, The mix of N.O1,, with about 10% N,.C in the
slurry, was pumped to the 'new Paste miker4

(c) Paste - Process and Etuipment ,

In line with each of the 5 small Schmidt DEGN nitrators there
was one Paste mixing house, For the large Schmidt nitrator there wa "

_ _ a new very large mixing house.

Each small mixing house had two rooms on the upper level
where four, 1000 litre V2A mixers were located. On the lower level
there was one centrifuge for. de-watsring the slurry from each set of
4 mixezs,

The mixers were first charged with water, then the proper number
of bags of N.C. were dumped and then the DEGN was run in to the slurry&
The temperature of the charge was maintained at 25-30 deg. C. by 80

,deg C water in the jacket of the mixer. A slurry containing 20% solids ..- 4

-was made in this way with a charge of 100 kg., dry weight, of Paste,
It required 20 minutes per mixer cycle. The mixed slurry passed over a
magnetic separator as it was run to the centriffuge which held just one

_. 3. W .. ,-
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3. flomlitz (Contici)

mixer eharge. The Paste was forked out the bottom opening of the
etrifuge, fell hrough a rotating drum for breaking the cakes, ,

and blending, into a hoppera From this the Paste, containing 35%
water was loaded into bags for transfer to the Powder Area.

Nearly all Paste'made at fomlitZ ,was either the 20% DEGM Grade
or the 35% DEGN grad.. Details of composition are described in the
report of Powder Manufacture. (Technical Report 259-43).

In the new Dolitz Paste mixing house, there were two large steel ,. .

mixer tanks each with a cabacity of 10 n, tons (22000 Jbs) dry wight
of Paste, These had a volume of 100 cubic meters and were 4 meters in f.
diameter. The agitation was provided by a 60 KW motor* The vertica.
shaft was supported in a water cooled foot bearing. -., "Y.,

The N,, was first charged as a 10% slui'ry pumped from the Noc
Area. Then the DEGN emlsified ifi water was added over a period of
2 hours4 The final slurry contained 10% solids, The charge was agitated ,-..

,then gor a further 2 hours. The outlet valve in the conical bottom of,
the mixer was opened and the mhole -charge ws pumped 500 meters to
the Filter House. A centrifugal cast steel pump with a water laitern
ring stuffing box was- used for this purpose. In the line there was a
booster pump of the same type half way to the filter house#

At the Filter House there were two vertical steel tanks' for
storage of' Paste slury. The s4urzy as received contained 10% solids.
This was continuously zixed with filtratd water to make a 2% slurry ",
for' feed to the filter# The filter was a rotary vacuum drums It had .'

The cake was covered by a continuous blanket for assistance in de-
watering. A cake 2 cm. in thickness was obtained with the water
varying from 35 to 39% at times. Th3 system had been in use for one
year* .

I4 i! From the filter the paste was transferred by a ecrw con. yor#
to break the lumps, to the charging hopper where the bags were filled
for -transfer to the Powder Area.

g . . .-.. .
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.ENERAL PLANT IN OUATION ON ' -

KRUMW WS '

Kwwmmai Worls was built as tihe.'4 #it 4namite plant in the world
in 1865 by Alfred Nobel, 'His comp*latejz became the Dynamit A.G.,
the present owners. The folowing operations are carried on at this
plant.

1. Sulfuric Acid Ooncentratioi - Pauling process.
2# Nitric Acid Concentration - Padling Process and Pre Concentra-t..on. ""•., -A ,

3. PBTN - 150 -1180 M6. t5nie/n
*4,? Oleum. Manufacture -'~800 tohs/nD 'from. Pyrites.

5, Nitro-Cellulose - 1330 Ut. t.ns/mo°
6, Hexoeyi - RDX - W -Sit Proce'ss - Plant destroyed, 80S.00 M'

tonsiw."
7. Plcastic ~Pant - Phenol, Pfmaldehye,.
8. TNT - From Toluene -300I,. tone/o '

10. Demolition Block Peoas 1ine.
U Nitroglycerih and DEGW Niti ors (4 lines) 2000 U tons/moN
12s ste Plant - 3000"k. tofj1oi/4 \
13. RDX dry Hause Line.
14. Commercial Dynamiie Line"

The Nitric Acid used at Krummel wag ihipped from other plants,
principally Embsen. It was received as 99% Acid and as a Mixed Acid
containing 90% Nitric and 10% Sulfuric.

Although Sclunidt made his .hvention of the continuous N.G. nitrator
at Krummel, there are none of these units in operation thereo 'Only the

W; bath nitration equipment is used,

* . The only development .work" being done at this plant wag in the field
of hell loading. Any research-in connedtion with Powder was conducted
at Duneberg where all Paste made at Krummel was shipped-

4  -. 19.-
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Genbral Plant Informato n& Kruml Works (Conrad)

40 tThe maxim employmnt at Yrumel was 9500 workers, of which from
40- to % were foreigners.

Mr, James Nealo, Plant Manager, was the grandson of one of the
ihglish partners of Alfred Nobel, Althoigh he had bden jair.d by the
Nazisj he was later returned to his.position, Ur. Neale had a desc'rip-"-
tion of NC and Paste manufacture prepared for this team, This has been
translated and included in the detailed section,

The Sulfuric Acid Concentrating equipment was the conventional
Pauling Retort system used in Germany. This has been described in,
the i eport on TNT (Technical Report No. 160-0 ) and those details
have not been repeated. The Pauling 4quipment for the concentration
of Nitric Acid was also described in that report.

tact The Oleum for TNT was iade from Pyrites in a donventional con-:; ,, tact plant*'''-"

The RDX Plant at Krummel is described in the report on that sub..
jedt (Technical Report No, 262-43)s Also describod in other reports
are the remaining subjects listed ,Above, with the exception of the
Plastic line and the Commercial Dynamite line m&hich were not investi-

ENEAL INRAtION ON 13DMLITZ WCOKS

At Bomlitz near Walsrode, about 50 miles east of Demn, the
firm of Wolff Co. had its headquarters and main plants. This company
was about the third largest explosives manufacturer in Germany. The
Wolff family had startdd making Black Powder in the early 1800s and 4

later went ihto the N.C. business which led to manufacture of pro-
pellant explosives.

There were three present.owners, members of the Wolff. family,
Gerd and Hans, brothers, and their cousin Gunther. During peacetime,
they operated a plant at Domlitz for making cellulose products such "
as sausage casings. In '1935 they started the construction of the

-20-
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APPENDIX II - General Information on BomlitZ Works (Cont'd)

. the three plants they operated for propellant powder. T 4se facilities ,' -
were built with funds advanced by t.he government-owned firm named
Montan A.G. itlff & Co orgahized what they termed a "daughter" firm'*

named 'Sibia" with title to the new plants. and equipmeft. ,The three.,
plants were' located at Domlitz, Liebenau and Dorverden. Employment
at Bomlitz reached about 400, at Liebenauit was 3000 and at Dorverden
about 900.. Domlitz was the only plant- of this firm visited by this
team, It had produced 2000 M tons per month of Diglycol powder and,

,300 M tons per month of N.C. powder. Liebenau had produced 2000 M.
,tons/month and was installing an additional 2000 tons capacity4 DQr-

"ix,< /verden made, only 600 m. tons/month of N.C. Powder.

From' the total German propellant explosives production figures ?'
furnished, it has been estimated that te f~llowing division was

@made:A
* made:Powider Capacity

,irm Propellant including Rockets

Dynamit AIG. (DAG) 400. -
: .,.-

Westfa!ische Anhaltische Sproeg~offe
A.G (WASAG) 16o600
and any other smaller firms such as
Wolff & Col and Eibia 6,900

Total 28,000 M. Tons/mo

While the above estimate agrees withother reported figures, the

WA3AG representatives have not been available to this team for in-
teriogation "

The, Bomlitz plant of Eibia was located in a dense coniferos"
* forest about 2 miles from the Wolff & Co. conmercial plant. The*

* plant lay out 'as similar to the' DAG -plant at Krun.el but cost of
bhilding cohstruction 'and roads and expenditures for camouflage a - r..
peared to, have been much -greater at Bomlitzc. It was stated to be
15% more expensive, (Dy DAG).

@1 4 .. t- . I
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General information on Bomlitz Works (Cont d

The major operations at Eibia Bomlitz were as follows:
1. Sulfuric Acid Concentration - Pauling System. _____

2. Nitric Acid Concentration and Waste Acid Dehitration... ..

.. Pauling System. V.k KZ

3. DEGN Plants - 6 Schmidt Continuous Units.
4. NC. - 2 Unit's., "
5. Paste Mixing Units..-- .,
6. Rolling mid Pressing .Units for Cannon and Rocket Powders.
7. Proving Grounds for Canhon and lRocket Powder (located at

Loverschen, 10 Kn. away).

The nitric acid used at Bomlitz was shipped there from Embson, . "-, ;
(Technical Repirt No. 484-45) the I.G. plant. The sulfuric acid re-
quired for hitr~tion of Diglydol was received as 60% Oleum while the ,*'-.

N.C.,area received'27% Qleum to make up losses. A

xGunther Wolff.w .s Director (Manager) of the Eibia Bomlitz
Works. The three mxin dperating area superintendents were as follows:*

Acid and DEGN - Dr. Werner Schmedding
N.C. -Dr. Spred1xmain
Powder & 

o,'

Rockets. -Dr. tankiewiez.,

These men were responsible for operations and also development
work in their fields. Extensive regearch was not conducted by Eikia,
rather they adopted the standardized compositions and procedures
deyeloped by the Duneberg staff of DAG in collaboration with German, .. *. *

Army authorities.

Prepared by: a',

C. H. Brooks
Lt. Cdr., US_.
G. H. Neff
Lt., USNR '

C. W. Reuss .

Lt., USNR E
T. L. Miller
Lt., USNR <.
W. E; Lawson, Dr. ,,,,.. J

J. B. Castmer, Technician

-22-"
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